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Vascular loopa b s t r a c t
Objective: The aim of our study was to assess cases of trigeminal pain by MRI to evaluate
the underlying pathology and to correlate the imaging findings with the clinical data.
Materials and methods: Forty-five patients (28 males and 17 females) with trigeminal pain
with or without other associated neurologic symptoms and signs were included in this
study. MRI of the brain, dedicated trigeminal view protocol was conducted with contrast
injection in the selected cases according to the findings in the conventional scan.
Detailed assessment of the course of the trigeminal nerve was conducted (anatomical
based assessment).
Results: MR could depict the etiology of trigeminal pain in 25 out of 45 patients, 20
patients had idiopathic type trigeminal neuralgia. Eight patients had tumors, 8 patients
had vascular anomalies including anatomical variant, vascular loops, and vascular malfor-
mations. Five patients had post-trigeminal injury pains. Three patients had demyelination
and 1 patient suffered from postherpetic trigeminal neuralgia.
The most frequent intracranial portion involved was the cisternal portion followed by the
brain stem.
Conclusion: MRI study, trigeminal neuralgia protocol can detect the etiology behind patient
symptoms.
 2016 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by
Elsevier. This is an open access article under the CC BY-NC-ND license (http://creativecom-
mons.org/licenses/by-nc-nd/4.0/).1. Introduction
The trigeminal nerve is the largest cranial nerve and is
responsible for the main sensory perception of the face [1].
Trigeminal neuralgia (TGN), or tic dolourex, is a debili-
tating syndrome consisting of unilateral short bursts of
lancinating pain in the distribution of one or more
branches of the trigeminal nerve. Pain is usually brief, with
repetitive bursts every few seconds, and may be triggered
by activities such as chewing, speaking, swallowing,
touching the face, or brushing the teeth.The incidence of TGN is reported to be 4.3 per 100,000
people and occurs predominately in females. Pathogenesis
includes vascular compression of trigeminal nerve
roots, intracranial tumors, demyelinating or inflammatory
causes [2].
Different trials were made by clinicians to classify
abnormal facial pains to provide a framework with which
we can make an accurate diagnosis and to provide an
adequate advice regarding treatment modalities and
prognosis [3].
The trigeminal nerve is commonly involved in a variety
of disease processes that may be visualized with modern
imaging techniques [4,5]. MR imaging is considered the
primary method for evaluating patients with symptoms
related to the trigeminal nerve in most clinical settings [6].
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trigeminal pain and their MRI appearance.2. Patients and methods
2.1. Patients
The study was approved by the medical ethics commit-
tee of our facility. A retrospective study was done in the
period from January 2011 till October 2014 including 45
patients.
The inclusion criteria included patients with persistent
facial pain ± other neurological symptoms or signs, all
patients underwent MRI and were assesses clinically by
Neurologist or Neurosurgeon. The exclusion criteria
include any other associated cause of referred pain includ-
ing dental troubles or referred cervical myalgia and if the
patient has any general contraindication to MRI examina-
tion. Written informed consent was obtained from all
patients.2.2. MR technique
The examination was conducted using 1.5 T MR imag-
ing unit (Siemens, symphony magnetom) system with an
eight-channel head coil. The imaging protocol includes
(a) an axial FLAIR sequence of the entire brain, (b) an axial
T2-weighted sequence for the brainstem and posterior
fossa, (c) whole-brain three-dimensional T1-weighted fast
spoiled gradient-recalled pulse sequences, (d) 3D TOF for
the circle of Willis, (e) high-spatial resolution three dimen-
sional axial gradient CISS, and (f) postcontrast T1 series
after intravenous administration of 0.1 mmol of gadobe-
nate dimeglumine per kilogram of body weight if there is
suspicious space occupying lesions or inflammatory










Fig. 1. Showing the number of patients presented by trigeminal pain with
other associated neurologic symptoms and signs.2.3. Images interpretation
Two experienced Neuroradiologists interpreted the
images (15 and 9 years’ experience), scanning the whole
intracranial course of the trigeminal nerve from its origin
in the brain stem till the cavernous parts. Special attention
was given to the cisternal portion, namely for the presence
of any neurovascular conflicts; vascular loop, with report-
ing of the related vessel, its proximity to the nerve and if
there is secondary change in trigeminal nerve caliber.
Other parts were assessed for the presence of any space
occupying lesions, demyelinating disease, vascular or
inflammatory pathologies.
The imaging results are again reviewed in the presence
of panel including experienced Neurologist and Neurosur-
geon to correlate the imaging findings with the clinical
data or any other relevant investigations.
Patients with normal MRI findings were recommended
to do trigeminal tractography study for further evaluation
of the trigeminal pathway.3. Results
The mean age at presentation of the forty-five patients,
28 males, 17 females, was 37.57 years ± 11.8, 20 patients
had trigeminal pain associated with other neurologic
symptoms and/or signs (Fig. 1), the other 25 patients pre-
sented with only trigeminal pain.
1.5 T MR studies were performed. The results of the
clinical and imaging findings are summarized in Fig. 2.
Depending on the underlying cause, 20 patients had no
underlying pathology, eight patients had tumors (Figs. 3–5),
and eight patients had vascular anomalies including
anatomical variant, vascular loops, and vascular malforma-
tions (Fig. 6).
Five patients had post-trigeminal injury pains; three of
them were postskull base fracture, facial trauma or post-
surgical procedure and two of them were poststroke. Three
patients had inflammatory/demyelinations two of them
were postmultiple sclerosis and one with neuroBehcet’s
disease. One patient suffered from postherpetic trigeminal
neuralgia.
The most frequent intracranial portion involved was the
cisternal portion (15 cases) (tumors and vascular lesions),
followed by the brain stem (9 cases) (tumors, inflamma-
tory/demyelinating, infarct and vascular malformation)
(data collection shown in Table 1).4. Discussion
A variety of etiologies can cause facial pains; a precise
diagnosis is therefore mandatory in order to select the
most effective therapy. Eye, ENT and dental disorders are
frequent causes of pain in the face, but, when their clinical
expression is not obvious, they are also often erroneously
implicated in primary head/facial pains.
The International Association for the Study of Pain
defines TN as sudden, usually unilateral, severe, brief, stab-
bing, and recurrent episodes of pain in the distribution of
one or more branches of the Vth nerve. The annual inci-
dence of TN is 4–5 in 100,000 [7].
In this study, 20 patients (44%) were found to have no
structural abnormality in the MR imaging studies, and they
were classified to have the idiopathic type of trigeminal
neuralgia. This was in agreement with Zakrzewska and























Fig. 2. Summary of imaging findings.
Fig. 3. A 48 year old female with left trigeminal pain. MRI of the brain Trigeminal protocol (A) Axial CISS of the cisternal portion showing left extraaxial
dural based soft tissue lesion smoothly displacing the left trigeminal nerve laterally (arrow) (B) T1WI (C) and (D) are postcontrast series in axial and coronal
planes showing homogenous intense enhancement consistent with meningioma.
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Fig. 4. A 50 year old male with bilateral trigeminal neuralgia. MRI of the brain (A) Axial T2WI showing central cystic degeneration of space occupying lesion
at the brain stem (arrow) with positive mass effect (B) sagittal T1WI (C) Axial FLAIR and (D) is axial postcontrast showing marginally enhancing centrally
necrotic SOL consistent with brain stem glioma.
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causes-for example, tumours or multiple sclerosis-which
can be picked up on CT or MRI [16].
These patients were recommended for further investi-
gation to study the trigeminal pathway by the MR tractog-
raphy as it is now accepted that DTI parameters are
sensitive to microstructural changes since processes
including demyelination and axonal injury can affect water
anisotropy [8]. DTI results are beyond the scope of our
study.
Symptomatic trigeminal neuralgia is caused by trigem-
inal nerve compression by tumors or vascular disorders as
malformations or aneurysms or demyelination caused by
multiple sclerosis.
In this study, two patients (4.44%) were found to have
cerebello-pontine angle tumors with different pathologies;
they were all referred for neurosurgical intervention.
In Shulev et al., series that was published in 2011, he
found only 14 patients out of 242 cases (5.8%) with typical
trigeminal neuralgia secondary to cerebello-pontine angle
tumors [9]. Our findings are concordant with Shulev et al.
that around 5% of cases had tumors at the cerebello-
pontine angle.Lesions in the brain stem causing TN can be due to a
focal disease (either vascular or neoplastic) or to more gen-
eralized conditions such as multiple sclerosis. TN may
occur in about 1–2% of patients with multiple sclerosis
[10,11]. Typical lesions due to inflammatory/demyelinat-
ing conditions, such as multiple sclerosis, are seen on MR
images.
Also, vascular anomalies, such as hematomas or cav-
ernous malformations, are typically recognized due to
their characteristic appearance on MR images.
Neurovascular compression is the main cause of TN. In
the majority of cases compression is caused by a tortuous,
elongated superior cerebellar artery (60–90%) [11].
Less frequently, an elongated anterior inferior cerebel-
lar artery, vertebrobasilar dolichoectasia, or venous com-
pression is found. Autopsy studies have revealed some
degree of contact between the Vth nerve and a blood vessel
in about 90–100% of patients with TN [12,20].
Coronal or oblique sagittal T1-weightedMR images may
demonstrate neurovascular contact with or without com-
pression of the cisternal segment of the Vth nerve.
Histopathological studies have revealed focal axonal
degeneration and demyelination in the postoperative
Fig. 5. A 67 year old female with right trigeminal neuralgia. Large dumbell shaped solid-cystic lesion at right cerebello-pontine angle cistern with right
paracavernous extension, showing heterogeneous contrast enhancement along the course of the right trigeminal nerve suggestive of trigeminal
Schwannoma. (A) Axial FLAIR, (B) axial CISS showing the mass compressing and laterally displacing the right trigeminal nerve (arrow), (C) axial and (D)
coronal postcontrast showing the extension of enhancement along the course of the nerve in the right cavernous sinus (arrow).
E.A.Sh. Geneidi et al. / The Egyptian Journal of Radiology and Nuclear Medicine 47 (2016) 1549–1555 1553specimens collected from patients with TN due to
neurovascular compression [11].
In this study, seven patients (15.55%) were found to
have a vascular loop compromising the trigeminal nerve
roots. This compression and displacement of the nerve by
the vascular loop is well evaluated by the CISS sequence,
which demonstrates the thinning of the root entry zone,
and allows exact identification of the vascular loop. It has
been proposed as the initial screening procedure for all
patients with refractory trigeminal neuralgia, especially if
surgical intervention is being considered [13].
In our study we used CISS heavy T2WI sequence to
maximize resolution. It can be used in an attempt to
improve the detection of vascular compression of the TN
as proposed by Frieto at al., the CISS FIESTA sequence uses
the T2 steady-state contrast mechanism to provide high
signal to noise ratio images with strong signal from cere-
brospinal fluid while suppressing background tissue for
contrast and anatomical detail of small solid structures,
such as cranial nerves and blood vessels. In addition, theultra-short repetition time (TR) and echo time (TE) enable
extremely short acquisition times and the images can be
easily reformatted in any plane with excellent quality [17].
Contrast-enhanced CISS is useful for evaluating the
trigeminal ganglion and the cisternal segment of the
nerve [14].
Yet, according to Gultekin et al., although 3D-FIESTAMR
imaging correctly shows the anatomic relationships of the
vestibulocochlear nerve, its vascular compression cannot
be attributed as an etiological factor for tinnitus [18].
In this study, five patients (11.11%) had post-traumatic
neuralgia either postskull base fracture or facial trauma.
In Penarrocha et al’s, series, two patients out of 63 cases
(3.01%) of post-traumatic trigeminal neuralgia had other
traumatic causes for pain which were more common
and most of them were related to dental trauma and or
procedures [15].
TN can be treated medically, or percutaneous ablation
of the Gasserian ganglion, gamma knife and microvascular
decompression, may also be considered as treatment
Fig. 6. A 54 year old male with left trigeminal neuralgia. MRI of the brain trigeminal protocol showing dolicoectatic basilar artery (long arrows), touching
left trigeminal nerve (short arrows). (A) Axial CISS of the cisteral portion, (B) MR angiography, note the relatively diminished caliber of the left trigeminal
nerve compared to the right side (curved arrow), (C) is postcontrast series in coronal plane and (D) is MRA clearly showing the dolicoectic course of the
basilar artery (arrows).
Table 1
Data collection including clinical and radiological classification of the findings according to pathology and segmental anatomy.
Segment Patient Age Gender Lateralization Category Diagnosis
Cisternal lesions 1 25 Male Right Tumor Epidermoid cyst
2 67 Female Right Trigeminal schwannoma
3 48 Female Left Meningioma en plaque
4 56 Female Right Leptomeningeal carcinomatosis
5 29 Female Right Meningioma
6 36 Male Right Injury Post-surgical procedure
7 48 Male Left Skull base fracture
8 46 Female Right Postherpetic
9 29 Female Right Vascular Vascular loop
10 34 Male Left Vascular loop
11 43 Male Right Vascular loop
12 39 Female Left Vascular loop
13 54 Male Left Vascular loop
14 51 Female Right Vascular loop
15 36 Male Left Vascular loop
Brain Stem 16 25 Male Bilateral Tumor Germinoma
17 44 Male Left Metastases
18 50 Male Bilateral Brain stem glioma
19 63 Female Right Inflammatory demyelination Multiple sclerosis
20 23 Male Bilateral NeuroBehcet
21 28 Female Bilateral Multiple sclerosis
22 60 Male Right Post stroke Brain stem infarction
23 58 Male Bilateral
24 40 Male Right Vascular Cavernous angioma
Peripheral 25 36 Male Left Injury Facial trauma
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combined with clinical information is critical to correctly
identify patients who are candidates for microvascular
decompression [19].
5. Conclusion
MRI is useful to visualize the entire course of the Vth
nerve and to detect lesions, since clinical findings in TN
often do not allow accurate lesion localization. Although
neurovascular conflict is a frequent cause of TN, however
there are other lesions that could be a potential etiology
of TN, so it is recommended to scan and interpret the
whole course of the Vth nerve.
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